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oscillation as a whole would be but an incident in a series of climatic and 
oceanic changes which began with the opening of the Glacial period. 
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A NOTE ON THE HUMAN SEX RATIO 

By C. C. Little 

Carnegie Institution op Washington, Cold Spring Harbor, L. I., N. Y. 

Communicated by R. Pearl, March 20, 1920 

From data collected at the Sloane Maternity Hospital in New York City, 
it has recently been shown 1 that there is a significantly higher male 
sex ratio at birth among progeny whose parent are not of similar nationality. 
This result confirmed a paper published by the Pearls 2 in 1908, based on 
data derived from vital statistics of the City of Buenos Ayres, and had in 
addition a decreased source of error due to improved methods of recording 
the data and the inclusion of still births as well as living births in the cal- 
culations. 

During the past year, a further study of the same records has been 
made concerning the sex ratio among the progeny of certain other types 
of matings and a preliminary attempt at analysis made by contrasting the 
sex ratios of the offspring of primipara with those of subsequent births. 

Table 1 shows the sex ratios of five categories of matings: European 
"pure," European "hybrid," United States white, British West Indies 
colored, and United States colored. European pure are matings in which 
both parents were of the same nationality. European hybrids are off- 
spring whose parents are of different nationality, United States white 
include a random sample of parents coming from various parts of the 
United States but preponderantly from the East and especially from 
New York State and New York City. British West Indies colored, are 
offspring from colored parents born in the British West Indies, and United 
States colored are offspring from colored parents born anywhere in the 
United States. 

In each case the probable error of the ratio obtained has been calculated 
for the numbers observed. On the basis of these probable errors, the differ- 
ences between the various ratios can be fairly compared with respect to 
their probable significance. 

As has before been shown, there is a significant difference between the 
European "pure" and the European "hybrid" and between the former 
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and the United States white. There is, however, no significant differ- 
ence between the European "hybrid" and the United States white. This 
shows that in the data studied, the United States white ratio is essentially 
that of a hybrid race. 

TABLE 1 



(a) European Pure 

(b) European Hybrid .... 

(c) United States White.. 

(d) British W. I. Colored. 
0) United States Colored 



MAI,3$ 


FEMALES 


2807 


2689 


677 


551 


994 


840 


667 


618 


695 


723 



104.54 ± 0.97 
122.86 ± 2.14 
118.33 ± 1.71 
107.92 ± 2.65 
96.12 ± 1.76 





DIFFERENCE 


DIFFERENCE 


COMPARISON 


PROBABLE ERROR OF 
DIFFERENCE 




18.32 ± 2.35 

13.79 ± 1.9 
3.38 ± 2.82 
8.42 ± 2.0 
4.53 ± 2.74 

22.21 ± 2.45 

11.80 ± 3.18 


7 . 8 Significant 
7 . 2 Significant 
1 . 2 Not significant 
4.2 Significant 

1 . 6 Not significant 
9 . Significant 

3 . 7 Significant 


European Pure X U. S. White 


European Pure X B. W. I. Colored 




European Hybrid X U. S. White 


U. S. White X U. S. Colored 


B. W. I. Colored X U. S. Colored 





This behavior of the United States matings is not in the least surprising 
for the number of different racial stocks involved in the production of the 
parents of the offspring recorded is undoubtedly large. 

The British West Indies colored stock, while far from pure, is obviously 
more nearly so than the United States colored. This is true because of 
the fact that the United States colored in addition to including offspring 
whose grandparents were born in the United States, also admits the chance 
that part of the grandparents may have been themselves British West 
Indies stock, thus adding the hereditary variations of this stock to that 
of the United States colored stock. It is interesting to note that the 
ratio of the B. W. I. stock does not depart significantly from that of the 
European pure whites (see table 1). On the other hand, the United States 
colored differs significantly from both B. W. I. colored, and from European 
pure and United States whites. 

We may, therefore, class our matings into two main groups — the 
European pure and the B. W. I. colored, as being relatively "pure" and 
the European hybrid, United States white, and United States colored as 
being relatively "hybrid." 

Eet us now examine the nature of the ratios when the progeny of primi- 
para axe separated from other births. 
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TABLE 2 



PROC; N. A. S. 



1st bikths 


SUBSEQUENT BIRTHS 




1236 
313 
303 
534 

264 


9 9 

1070 
302 
250 

446 
282 


Ratio 


&& 


e s 

1614 
316 
301 

394 

441 


Ratio 


Difference 


u 
B 
aj 
u 

V 

tn 

5 


U 

I 

|« 

Jo 

1 


European Pure 
B. W. I. Colored 
European Hybrid 
U. S. White 
U. S. Colored 


115.51 ± 1.5 
103.64 ± 2.75 
121.20 ± 3.14 
119.73 ± 2.26 
93.61 ± 2.44 


1571 
354 
374 
460 
431 


97.33 ± 1.18 
112.02 =i= 2.76 
124.25 ± 2.91 
116.75 ± 2.49 

97.73 ± 2.03 


18.18 ± 1.86 
8.38 ± 3.9 
3.05 ± 4.28 
2.98 ± 3.36 
4.12 ± 3.17 


9.7 
2.1 
0.7 
0.9 
1.3 



Table 2 shows that the three hybrid matings show a not significant 
difference between the sex ratio of offspring of primipara and those of subse- 
quent births. On the other hand, there is a marked significance in the 
case of European pure matings and a barely possibly significant differ- 
ence in the B. W. I. colored. The entire excess of male births in the total 
sex ratio of 104.54 in the European pure matings is found in the offspring 
of primipara — where 115.51 =±= 1.50 males to 100 females are found. 

It is interesting to note that the negro matings in every case differ from 
one another in exactly the opposite direction from the white races. Thus 
if the direction of arrows shows the change in the male ratio the follow- 
ing diagram may be constructed: Single arrows = white, double arrows = 
colored. 
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The British West Indies colored race starting with a sex ratio of 103.64 =1= 
2.75 in the offspring of primipara shows in subsequent births a ratio of 
112.02 ± 2.76 while in the European pure the ratio of first births is 115.51 
=t 1.5 and subsequent births show a decrease of males; the ratio being 
97.33 =*= 1.18. 

So also the differences between "pure" and "hybrid" races are in the 
opposite direction in the colored and white races. The "pure" European 
have a sex ratio of 104.54 ± 0.97 and the European hybrids a ratio of 122.86 
=fc 2.14 — showing an excess of males. On the other hand the British West 
Indies colored which as we have seen is, compared with the United States 
colored, relatively the purer, has a ratio of 107.92 ± 2.65, while the 
United States colored has a ratio of 96.12 =*= 1.76 an excess of females. 

It seems, therefore, that the following conclusions as regards material 
in the records of the Sloane Maternity Hospital of New York City, may 
be drawn as a guide for further investigations. 

(1) Hybrid white matings give a significant excess of males over "pure" 
white matings. 

(2) Hybrid colored matings give a significant excess of females over 
relatively "pure" colored matings. 

(3) The difference between the sex ratio of the United States born 
whites and the United States born colored is nine times its probable error. 

(4) In "pure" European matings the offspring of primipara have a sex 
ratio of 115.51 =±= 1.5, while the offspring from subsequent births have a 
ratio of 97.33 ± 1.18. The difference is 9.7 times its probable error. 

(5) In the hybrid matings studied no such difference between the sex 
ratio of offspring of primipara and of subsequent births exists. 

(6) The sex ratios of the United States white births recorded is not 
significantly different from that of hybrid European matings. 

1 Proc. Soc. Exp. Biol. Med., 1919. 

2 Biol. Bull., 1908. 



THE EXISTENCE OF HOMOGENEOUS GROUPS OF LARGE IONS 

By Oswald Blackwood 
Ryerson Laboratory, University op Chicago 
Communicated by R. A. Millikan, March 12, 1920 

The Zeleny mobility apparatus has been modified by the author so 
as to be capable of giving a decisive answer to the question as to whether 
the large ions produced by spraying distilled water are of many different 
sizes or whether — as claimed by certain observers 1 — only a few different 
sizes are present in the ionization. In other words, is there a continuous 
spectrum of mobilities or a line spectrum? The investigation is fully de- 
scribed in an article which is about to appear in the Physical Review. 

The mobility apparatus consists of a brass cylinder 160 cm. long and 



